ABSTRACT
INTRODUCTION
Prostate cancer (PCa) is one of the biggest killers of men and is often referred to as the hidden cancer because it can develop without any obvious symptoms. It has become the second leading cause of related death (1, 2) . It is a malignant tumor which was considered a major cause of morbidity and mortality in men (3) . It is therefore necessary to forward efforts to diagnose and manage that disease early through developing novel approaches for its diagnosis, prevention and treatment.
Chemoprevention involving the use of natural agents to prevent or reverse the process of carcinogenesis could be an effective approach to reduce the progression of PCa (4) . Development of effective chemopreventive and agents against PCa in human, however, requires conclusive evidence of their efficacy in animal models that closely emulate human disease and possess surrogate endpoint biomarkers for rapid evaluation of chemopreventive and/or therapeutic agents (5) . Tea polyphenols have been proposed as potential chemopreventive agents (1,6,7) . Both green and black tea and their constituents have been extensively studied both in vitro and in animal models of carcinogenesis (7, 8) . Green tea is derived from the plant Camellia sinensis, which is widely consumed allover the world (5) . It is chemically characterized by the presence of large amount of polyphenolic compounds known as catechins including epicatechin gallate (ECG), epicatechin (EC), epigallocatechin 3-gallate (EGCG), and epigallocatechin (EGC) (9) . The role of tea in cancer prevention is supported by results from a large number of studies in animal models carried out over more than a decade (9,10) . Using the transgenic adenocarcinoma mouse prostate model of prostate carcinogenesis, it was demonstrated that oral consumption of 0.1% of green tea polyphenols decreased tumor incidence by 65%
(1,6,11) . Based on the standing of animal models of carcinogenesis and the bioavailabilty of the tea polyphenol, the present article was planned to explain the potential relevance of these models to cancer protection in rats.
MATERIALS & METHODS
Fifty adult male albino rats (Rattus rattus) at 8 weeks of age were obtained from the Animal House of Nuclear Research Center, Inshas, Egypt. They were maintained in plastic cages at 23°C, housed in a well ventilated animal house and kept under the same managerial and environmental conditions. The animals were fed to appetite on a standard laboratory animal diet according to the National Research Council (NRC) (12) . Deionized water was available all time.
Rats were divided randomly into five equal groups (ten for each). Rats of the first group (negative control) were injected subcutaneously with 500µl of physiological saline (0.9% Na Cl) daily for 8 weeks. . After induction of cancer prostate, blood samples were withdrawn from tail vein of rats and PSA was assayed in order to determine the incidence of prostate cancer. Rats of the third group received green tea as a drinking water for 8 weeks before induction of prostate cancer by the same previous method. Green tea solution was prepared freshly every day as follow, 5 g of commercial green tea (Arab Co. for Pharm. and Medicinal Plants (MEPACO), Inshas, Egypt) were boiled in 100 ml boiling water for five minutes, allowed to stand at room temperature an hour before use. In the fourth group prostate cancer was induced firstly by previous method then green tea was administered in the same dose for 8 weeks. The last group received green tea four weeks before and four weeks after prostate cancer induction. At the end of the experimental period (8 weeks), rats were scarified by decapitation and the blood samples were collected from each group of the rats in clean dry test tubes and sera were separated and stored frozen under-20˚C until analysis.
Serum total acid phosphatase (TAP) activity was determined kinetically using commercial kits (Bio 
RESULTS & DISCUSSION
The incidence of prostate tumors was reported to increase exponentially with age including benign prostatic hyperplasia, which tends to occur in the transitional zone and adenocarcinoma, which arises mainly in the peripheral zone (23) . Cancer is a fermentative disease caused by a compromised robust oxidative mechanism, giving uncontrolled cellular growth (25,26) . In the current study, it is obvious that rats treated with N-methyl-Nnitrosurea in the presence of cyproterone acetate an inhibitor of androgen secretion and testosterone propionate as stimulator of cell proliferation in the prostate, showed a significant (P< 0.05) elevation in the activity of TAP and PAP beside the levels of PSA and MDA in serum as compared to negative control one (Table 1) . PSA is a specific tumor marker for prostate carcinoma, thus these results are anticipated and promoted to the occurrence of prostate cancer . Ruddon (27) reported that the level of PSA in serum is liable to detection if there is a tumor in the prostate. Many authors attributed the elevation in the tumor marker level due to the elevation of free radical production, lipid peroxidation, DNA The obtained data in (Table. 1) showed a significant improvement in prostate tumor markers (PSA, TAP and PAP) levels as well as total testosterone, free testosterone, DHEA-S and MDA concentrations, when green tea were either given before cancer induction, after cancer induction and/or when taken before and after cancer induction when compared to rats with cancer prostate but all of these parameters did not return to their normal levels.
Green tea is particularly rich in polyphenols, including catechins, theaflavins and thearubigins, which are thought to contribute to the health benefits of tea. These polyphenols act as antioxidants in vitro by scavenging reactive oxygen and nitrogen species and chelate redox-active transition metal ions. They may also act indirectly as antioxidants through I) inhibition of the redox-sensitive transcription factors, nuclear factor-β and activator protein-1; II) inhibition of "pro-oxidant" enzymes, such as inducible nitric oxide synthase, lipoxygenases, cyclooxygenases and xanthine oxidase; and III) induction of phase II and antioxidant enzymes, such as glutathione S-transferases and superoxide dismutases (39) . The results of the present study showed that administration of green tea may have chemopreventive effect on prostate cancer. The most interesting point obsereved in the current investigation is the improvement in all determined parameters as a result of green tea administration. These results are in parallel with the results of previous study which mentioned that, the polyphenols present in green tea help to prevent the spread of prostate cancer by targeting molecular pathways that shut down the proliferation and spread of tumor cells, as well as inhibiting the growth of tumor nurturing blood vessels (40) . These results may be due the role of green tea polyphenols (GTP) in modulating the insulin-like growth factor-1 (IGF-1), by reducing its levels or by increasing the levels of one of the binding proteins for IGF-1. This explanation bears a significance in light of studies that indicated an increase in the levels of IGF-1 which associated with increased risk of several cancers, such as prostate, breast, lung and colon. Moreover, GTP also caused a reduction in the expression of proteins known to be associated with the metastatic spread of cancer cells, as it inhibited the level of urokinase plasminogen activator as well as matrix metalloproteinases 2 and 9, cellular molecules linked to the metastasis. GTP contributed to minimize tumor development by governing the amount of vascular endothelial growth factor (VEGF) in the serum of the prostate cancer mouse model. The reduction of VEGF may result from GTP-induced suppression of IGF-1 levels. VEGF acts to recruit and develop new blood vessels that carry nutrients to developing tumors. By reducing the amount of VEGF, GTP works to minimize nutrients flowing and supporting tumor growth (40) . Furthermore, the protective effect of GTP may be due to its blockage effect on the production of oxygen free radicals derived during carcinogenesis, enhancement of the levels of antioxidants defense enzymes system by increasing the activities of some enzymes which convert the oxidized molecules to their reduced form (39) . In vivo, some studies have shown that, catechins are hypothesized to help protection against ROS by increasing total plasma antioxidant activity (41, 42) . So, the decrement in the level of MDA shown in prostate cancer rats after treated with green tea (Table 1) , may be attributed to catechins present in the tea which have a direct or indirect antioxidant effect (41, 43) . Also, GTP exhibit modifying influence on the protein phosphorylation process (44) and following catalytic activities of many enzymes especially the oxidant ones (45) . The tea polyphenols consist of strong metal ion chelators such as iron and copper which are required for generation of reacrive oxygen radicals by means of Benton and Haber Weiss reactions (46) . Moreover, oral feeding of green tea leaves to rats resulted in enhanced SOD activity in serum and catalase activity in liver and an increased concentration of glutathione in the liver (47) . Thus, antioxidants present in green tea could contribute to the preventive effect on cancer (48) . Interaction of tea flavonoid with pro-carcinogens plays a prominent role of the beneficial effects of tea against cancer initiation. 
